Dear invitee to the Delft Bioengineering Institute meeting ‘Bio(techno)logy at TU Delft’ on 27 May
2025, please find below ChatGPT generated summaries of:

e Kabinetsvisie biotechnologie 2025-2040

e Trendanalyse Biotechnologie 2023

o Toekomstbeeld Biotechnologie 2030-2050

e Rathenau Instituut: Naar een visie op biotechnologie

Dutch Cabinet Vision on Biotechnology 2025-2040 - Key Takeaways

From: Delft Bioengineering Institute (assisted by ChatGPT)
Source: Rijksoverheid > Kabinetsvisie op biotechnologie 2025-2040
Purpose

This memo provides a concise overview of the Dutch Cabinet’s long-term vision on
biotechnology, highlighting strategic priorities and opportunities possibly relevant to
members of Delft Bioengineering Institute.

Strategic Context

e The Dutch government aims to position the Netherlands as a global leader in
biotechnology R&D and applications by 2040.

o Biotechnology is identified as a key enabling technology to address major societal
challenges in healthcare, climate change, food systems, and economic
resilience.

Priority Domains
1. Health & Biomedical Innovation
o Focus on preventive health, personalized medicine, and early diagnostics.

o Support for innovation targeting unmet medical needs, with emphasis on domestic
development and manufacturing.

o Stronger public-private collaboration encouraged in therapeutic development and
clinical research.

2. Climate & Circular Economy

e Promotion of industrial biotechnology to replace fossil feedstocks with biobased
and circular resources.

o Use of biotech for waste valorisation, enzymatic recycling, and low-emission
production processes.

o Goal: integrated, circular production systems and improved water/soil quality.
3. Food Security & Sustainable Agriculture

e Investment in New Genomic Techniques (NGTs) for robust, climate-resilient crops.


https://www.rijksoverheid.nl/documenten/rapporten/2025/04/11/kabinetsvisie-op-biotechnologie
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https://www.rijksoverheid.nl/documenten/rapporten/2024/07/01/stippen-op-de-horizon-toekomstbeeld-biotechnologie-2030-2050
https://www.rathenau.nl/nl/gezondheid/naar-een-visie-op-biotechnologie
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Support for cellular agriculture (e.g., cultured meat, precision fermentation).

Commitment to ethical biotech use in animals, with the principle “no, unless” for
genetic modification.

Regulatory Vision

Development of future-oriented, proportional, and science-based regulations,
including for GMOs and biofabrication.

Establishment of regulatory sandboxes to allow controlled experimentation with
novel biotechnologies.

Active Dutch role in shaping EU biotech policy and legislation (e.g., EU Biotech
Act).

Research, Talent & Innovation

Continued investment in a strong scientific knowledge base via OCW and EZK
funding streams.

Over €1.2 billion allocated through the National Growth Fund to biotech initiatives
(e.g., Biotech Booster, Cellulaire Agricultuur NL).

Emphasis on scaling startups, improving access to capital, and fostering
international partnerships.

Focus on human capital: attracting and retaining top talent in biotechnology.

Societal Dialogue & Ethics

Commitment to public engagement through structured dialogues (e.g., DNA-
dialogue).

Ethical focus on naturalness, fairness, and limits to human intervention.

Promotion of Responsible Research & Innovation (RRI), integrating ethics and
societal input in early-stage biotech development.

Implementation & Monitoring

A national action agenda is being developed in coordination with stakeholders.
Ministries involved: Economic Affairs (lead), OCW, VWS, LNV, lenW, KGG.
Progress will be monitored via annual reports and stakeholder sessions.

Netherlands seeks to leverage and shape European funding frameworks and
policy instruments.

Implications for TU Delft

Opportunity to contribute to mission-driven research in health, sustainable
production, and agri-food biotech.



Potential for funding and collaboration through national programmes and EU
partnerships.

Strategic alignment with government vision strengthens the impact and scalability of
TU Delft innovations.



Summary of the "Trendanalyse Biotechnologie 2023" Report

The "Trendanalyse Biotechnologie 2023" report provides an in-depth analysis of
biotechnology trends, highlighting the rapid advancements in the field and their implications for
society, economy, and policy. The key areas covered in the report include:

1. Acceleration and Integration of Biotechnology

Biotechnology is progressing rapidly due to advancements in DNA sequencing, gene editing
(CRISPR-Cas), bioinformatics, and automation. These developments make genetic
modifications faster, cheaper, and more precise, leading to widespread applications across
various sectors, including agriculture, medicine, and industry.

2. Key Areas of Biotechnology Development

The report focuses on three critical areas where biotechnology is making significant
contributions:

e Circular Economy: Industrial biotechnology is being used to replace petrochemical-
based products with bio-based alternatives. Microorganisms are harnessed to produce
chemicals, plastics, and fuels using renewable resources, including agricultural waste
and even CO.,,.

e Food Production: Biotechnology is improving crop resilience through gene-editing
techniques, enhancing sustainability in agriculture. Additionally, cellular agriculture,
such as lab-grown meat and microbial protein production, is emerging as a viable
alternative to traditional animal farming.

¢ Health & Medicine: The role of biotechnology in medicine is expanding, particularly in
vaccine development, gene therapy, cancer treatment, and disease diagnostics. The
success of COVID-19 vaccines has demonstrated the potential of rapid biotechnological
innovations in healthcare.

3. Societal and Ethical Considerations

Despite its potential benefits, biotechnology raises ethical, environmental, and legal concerns.
Issues such as genetic modification of embryos, risks to biodiversity, intellectual property
rights, and societal resistance to genetically modified foods are topics of debate. The report
emphasizes the need for updated regulations, as current EU policies are based on outdated
scientific understanding.



4. Need for an Integrated Government Vision

The report calls for a comprehensive and coordinated approach from the Dutch government
to ensure that biotechnology is developed responsibly. It highlights the lack of a unified national
strategy, suggesting improvements in:

e Research infrastructure
¢ Innovation ecosystems
e Ethical guidelines
e Public engagement and education
e Regulatory frameworks
5. Recommendations for Future Policy

To maintain a competitive edge in biotechnology, the Netherlands must strengthen its
regulatory and funding mechanisms. The government should foster collaboration between
research institutions, industries, and policymakers while ensuring a balance between
innovation and ethical considerations.

Conclusion

Biotechnology offers promising solutions for sustainability, food security, and healthcare, but it
also presents challenges that require careful regulation and public discussion. A long-term
strategic vision is essential for the Netherlands to harness the benefits of biotechnology while
addressing its societal and ethical implications.



Summary of the "Toekomstbeeld Biotechnologie 2030-2050" Report

The "Toekomstbeeld Biotechnologie 2030-2050" report presents a forward-looking analysis of
biotechnology's role in shaping the future, with a focus on innovation, sustainability, and
societal impact. The report explores potential developments, opportunities, and risks for
biotechnology between 2030 and 2050, emphasizing its implications for the economy, health,
environment, and policy-making.

Key Themes & Developments:
1. Biotechnology as a Key Driver of Innovation

e Thereport predicts that biotechnology will be central to solving major societal
challenges, such as climate change, food security, and healthcare.

¢ Advances in synthetic biology, genetic engineering, and Al-driven biotechnology will
lead to faster and more efficient solutions.

¢ Personalized medicine, gene therapies, and regenerative treatments will transform
healthcare.

2. The Role of Biotechnology in the Circular Economy

¢ Biotechnological innovations will enable the production of bio-based materials,
reducing dependence on fossil fuels.

¢ Development of bioengineered microbes and enzymes to break down plastics and
industrial waste.

¢ Increased use of biomanufacturing and precision fermentation to create sustainable
food, textiles, and chemicals.

3. Future of Food & Agriculture

¢ Widespread adoption of cellular agriculture, including cultivated meat and precision
fermentation for dairy and proteins.

o Gene-editing technologies such as CRISPR will improve crop resilience, yield, and
nutritional content.

o Reduction in water and land use through optimized farming and vertical agriculture.
4. Health & Medicine: The Evolution of Personalized Treatments
o Gene therapy and mRNA-based treatments will be more accessible and widely used.

e Al-driven diagnostics and precision medicine will customize treatments to individual
genetic profiles.

o Developmentsin tissue engineering and organ regeneration may reduce the need for
transplants.



5. Ethical, Regulatory & Societal Challenges

e Biotechnology raises concerns regarding privacy, biosecurity, and equitable access to
innovations.

e Ethical debates on human genetic modification and synthetic life forms will become
more relevant.

e Stricter regulatory frameworks will be necessary to ensure safety and ethical
standards.

Conclusion & Policy Recommendations

e Thereport emphasizes the need for a long-term vision and collaboration between
scientists, policymakers, and industry to harness biotechnology’s potential
responsibly.

¢ Governments should invest in infrastructure, education, and ethical frameworks to
guide the future of biotechnology.

¢ Open public dialogue is crucial to ensure societal acceptance of emerging
biotechnologies.

This report envisions a future where biotechnology plays a pivotal role in sustainability,
health, and industry, while highlighting the importance of responsible innovation and
regulation.



Summary of the Rathenau Instituut Report: "Towards a Vision on Biotechnology"
1. Introduction

The report by the Rathenau Instituut supports the Dutch government's initiative to develop a
long-term integrated vision on biotechnology. It highlights the societal impacts of biotechnology
and offers recommendations for guiding its development responsibly.

2. Key Recommendations
e Develop avision not just for promoting biotechnology but also for its societal objectives.
e Considervalues such as naturalness, limits to manipulation, and fairness.
e Engage citizens and assess the broader social consequences of biotechnology.
o Work towards a transition in the knowledge and innovation ecosystem.
3. The Need for a Holistic Vision

Biotechnology plays a role in healthcare, agriculture, industry, and environmental protection.
However, its rapid development poses societal dilemmas regarding safety, accessibility, and
ethical concerns. The report stresses the importance of defining clear social goals and ensuring
that biotechnology is aligned with these rather than leaving its direction solely to market forces.

4. Public Perception and Concerns

o Public Dialogue: Studies show that citizens are capable of nuanced discussions on
biotechnology, considering both its benefits and risks.

¢ Perceived Benefits: Medical applications are widely supported, but scepticism exists
regarding agricultural and industrial biotech applications.

e Concerns: Issues include corporate control over biotechnology, economic inequality,
and the prioritization of commercial interests over public welfare.

e Core Values:
o Naturalness: People often favor natural over artificial modifications.

o Limits to Manipulation: Many question how far we should go in modifying life
forms.

o Fairness: Citizens fear that biotechnology could deepen social inequalities.
5. Policy Recommendations

¢ Broaden Policy Perspective: Biotechnology policies should incorporate societal values
and not just economic goals.

¢ Public Engagement: Citizens should be involved in defining the goals of biotechnology.

o Regulation and Trust: Public concerns about risks and corporate control highlight the
need for strict regulations and transparency in decision-making.



6. Conclusion
To ensure biotechnology serves societal needs, the report calls for a structured approach:
o Define clear social objectives for biotechnology.
e Ensure diverse stakeholder engagement.
e Address societal consequences beyond just economic gains.
e Adapt governance and innovation systems to align biotechnology with public values.

This summary captures the essence of the report, emphasizing the need for a balanced,
inclusive, and responsible approach to biotechnology policy.



